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A curve fitting was performed in the region 1850 to 1300 cm −1 using OriginPro 8.5.0 Peak Analyzer software, Peak positions were determined from the second derivative spectra and peak widths were adjusted iteratively and from visual comparison with literature spectra of isolated biopolymers. Voigt-shape band widths were further optimized by difference spectroscopy of initial and decomposed leaf spectra. Special consideration was given to the carboxylate band at 1575 cm −1 which strongly overlaps with amide II and increases during decomposition. Peak shape of this band was optimized from difference spectra of initial leaves and leaves that were subject to a short-time acid fumigation procedure with HCl (10 min). By acid fumigation, the carboxylate band disappears and the carboxylic acid band at 1720 cm −1 increases. To achieve reproducible fits, constraints were imposed on Gaussian and Lorentzian peak widths and positions, leaving the peak height as only parameter to be optimized by the software. Before fitting, the baseline was set to zero at 1900 cm −1 (what additionally required renormalization of spectra). Due to the increasing number of overlapping FTIR bands below 1500 cm −1 , plotted bands below this wavenumber have only minor informative value but rather provide a baseline for peaks at higher wavenumber. Figure S1 : Exemplary figure on the formation of second derivative difference spectra using FTIR spectra of initial and decomposed rhizomes from the medium-N site. Shown above are the absorbance spectra, in the middle the difference spectrum (decomposed minus initial), and below the second derivative difference spectrum (multiplied with "-1") from which phosphodiester band increases are calculated. The size of the phoshodiester bands is derived from the peak height relative to the zero line. Figure S3 : Absorption and second derivative infrared spectra of initial and decomposed leaves and rhizomes harvested from the brown-moss fen Töpchin Süd (medium-N site). Leaves are the low-N leaf litter. Leaves were decomposed in three substrates, rhizome litter only in its home substrate. Shown are the mean of three replicate litter samples.
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1 Figure S4 : Absorption and second derivative infrared spectra of initial and decomposed leaves and rhizomes harvested from the Sphagnum peatland Kablow Ziegelei (low-N site). Leaves are the high-N leaf litter. Leaves were decomposed in three substrates, rhizome litter only in its home substrate. Shown are the mean of three replicate litter samples. low-N = Sphagnum peat, medium-N = sedge-brown moss peat, high-N. = detritus mud. Raw data of FTIR spectra is available under https://doi.pangaea.de/10.1594/PANGAEA.902069. For each sample, an absorbance (x.abs) spectra and second derivative spectra (x.2der) is given. All spectra are vector normalized. In order to form the second derivative difference spectrum for a specific decomposed tissue according to Figure S5 , the mean of three second derivative spectra of its undecomposed analogue must be subtracted from the samples second derivative spectra, the resulting spectra must be multiplied with "-1". * Spectrum not used.
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